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Forecasting Future Phosphorus Export to the 
Laurentian Great Lakes from Land-Derived Nutrient Inputs.
Forecasting 
Future Phosphorus Loading in the Great Lakes Region from Changing Land-
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Monitor ing Program  Cost per  Site Annual Cost 
(not  including staff 
salar ies) 
Heidelberg College $40,000 $400,000 
New York Department of 
Conservation 
NA $400,000 
Michigan Department of 
Environmental Quality 




USGS GRLI monitoring 
program 
$25,000/  basic site 
$30,000/ additional wastewater 
sampling 
$40,000/  additional virus 
sampling 
$1 to 1.2million 
Indiana Department of 
Environmental Management 
NA $755,000 
Wisconsin DNR Lake 
Michigan Phosphorus Load 
Monitoring 






Program  Cur rent Sampling 
Frequency 
WDNR Long-Term Trends Monitoring Program Monthly to Quarterly 




WIUSGS National Surface Water Quality Assessment 
Program 
One active site: 
Monthly 
MNPCA Major Watersheds Load Monitoring 
Program 
30/ year (most in 
response to runoff 
events) 
Heidelberg National Center for Water Quality Research Daily 
OHEPA Fixed Monitoring Program Quarterly 
Rotating Basin Program 5-6 samples/ half year 
every ten years 
INDEM Fixed-station Monitoring Program Monthly (potential 
shift to Quarterly) 
Probabilistic Monitoring Program Nine-year basin 
rotation with 
intensive sampling 
MIDEQ Targeted Monitoring Program 1. Monthly for 6 
sites (flow-
proportional) 
2. Quarterly for 




Probabilistic Monitoring Program Quarterly 50 sites 
rotating every year  
NYDEC Permanent Routine Monitoring Program 6/ year  
Intensive Monitoring Program 5 year basin rotation: 
10/ year  
USGS-GLRI Great Lakes Restoration Monitoring 
Network 
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 1. What was the original motivation for establishing the monitoring programs 
associated with the rivers that feed the Great Lakes? 
a. What factors led to the selection of these specific sites? 
b. What type of monitoring is currently performed?   
c. Do you know if the type of monitoring and/ or methodology has changed 
over time? 
2. How are the monitoring sites funded?   
a. Has the source of that funding changed over time? 
b. Is the funded tied to generating data for a specific purpose? 
c. What is the approximate expense of maintaining these stations? 
d. Has it been a challenge to secure sufficient funding? 
3. What have been the largest challenges associated with managing the site, 
processing the data and making it accessible?   
a. How much data is required for usability? 
4. What are the goals or original goals of the monitoring program?   
a. What is the frequency structure of the network and how is it determined?   
5. Would you describe the monitoring program as being tied to the research 
program of specific individuals or linked to larger institutional goals? 
a. Was a new source of funding involved? 
b. Did the type of monitoring change? 
c. Has the gap in data posed unexpected challenges? 
a. Did the source of funding change? 
b. Are there any special challenges associated with intermittent monitoring? 
1. What is required to maintain effective monitoring? 
2. What do you see as the future of this monitoring program? 
 
